Organosilanes with the potentially coordinating group -N^CI-y^NlV^]") or -N(CH-,CH ? OMe) 2 have been prepared and characterized by proton, carbon, and silicon NMR"spectroscopy. None of the compounds showed evidence of hypervalency, suggesting that the conformationally-flexible bridging framework produces an unfavorable entropy of coordination.
Introduction
Hypervalent five-and six-coordinate organosilicon compounds are formed primarily through intramolecular coordination. Systems which contain a phenyl or naphthyl bridge and one or more hydrogens (or F or CI) attached to silicon, constitute a major part of the evidence for these hypervalent systems.' To our knowledge there are no reports of the lack of hypervalency in compounds that contain strongly nucleophilic groups capable of intramolecular coordination to such silicon centers. We report here the preparation and characterization of a series of compounds containing the group Me 2 N(CH 2 ) 3 N(CH 2 ) 3 NMe 9 that should produce five-, six-, and even seven-coordinate compounds such as
Materials and Methods
Compounds were prepared by using commercially available reagents, dried over calcium sulfate and molecular sieves, in oven-dried glassware, and under an atmosphere of argon. All were prepared by the addition of the appropriate silane to a mixture of the amine and triethylamine with stirring under argon. The reaction mixture was allowed to sit for several hours and then heated to reflux, usually overnight. After heating, the solvent was removed in vacuo, leaving in all cases a high boiling viscous liquid, which was not further purified because the very high boiling points precluded effective distillation even at low pressures. Although several solvents were used in different runs with most compounds, toluene seemed to produce the best yields (60-80%). The compounds reported below generally have satisfactory analytical data. The spectral data were obtained on Varian UNITY 300 and JEOL FX-90Q multinuclear NMR spectrometers in CDC1-, or, for low temperature studies, CD 2 C1 2 .
Results and Discussion
The compounds were prepared by animation of the appropriate chlorosilane with the amine HN[(CH 2 ) ( Because of their high boiling points and viscosities, the products were purified only by removal in vacuo of solvent and starting materials. Table 1 lists the '-^C, 'H, and 29 Si shifts for each of the compounds. In compounds 1 and 2, the "C shift around 57 ppm is due to the dimethylamino carbons while the peaks between 44 and 45 ppm can be attributed to methylene carbons attached to the central nitrogen. For compound 4 the shift at 72.5 ppm is due to the methoxy carbon and the peak at 58.5 ppm results from the methylene carbons adjacent to oxygen, while the peak at 48.0 ppm is due to the methylene carbon next to the central nitrogen. In the proton spectra the peak between 4.90 and 5.41 ppm can be attributed to Si-Η. In compounds 1 and 2, the triplets at 2.80 and 2.82 ppm, respectively, are due to the hydrogens alpha to the central nitrogen, while the other triplets in compound 1 and 2 are due to the hydrogens alpha to the The spectra show the expected number of carbons for: (a) rapid exchange of nucleophile at silicon; (b) no coordination at silicon; or (c) coordination to silicon with slow exchange and the presence of carbons in both bridges of the group that are equivalent. These alternatives are difficult to distinguish, but evidence from the 29 Si shifts and 29 Si -H coupling constants indicates that no coordination occurs at silicon. An excellent reference for the silicon shifts and coupling constants is the compound containing /i-pentyl groups which have the same length chain as the dimethylaminopropyl groups, but which are incapable of coordination to silicon. As shown in Table 1 , compounds with the same groups attached to silicon have 29 S i shifts and coupling constants very similar to those of the pentyl derivative and therefore are likely to contain no hypervalency at silicon. These shifts remain constant to within several ppm down to -90 °C, suggesting that an equilibrium between coordinated and uncoordinated species is unlikely. By contrast, the 29 Si shift of bis(8-(dimethylamino)naphthyl)methylsilane moved upfield by 7 ppm and the coupling constant increased by 42 Hz. Hence, we conclude that in our derivatives the NMe 2 and OCH^ groups do not coordinate to silicon even in derivatives that contain hydrogen (which in other systems is favorable for hypervalency'). There are three differences between our system and analogous systems 3 :
(a) the presence of nitrogen attached to silicon rather than the aromatic phenyl or napthyl group, (b) the presence of the potentially bidentate -N^C^^NMej]·, group, and (c) the presence of a bridging group of considerably greater conformational flexibility. Although it is possible that (p/Ed)n interactions from nitrogen to silicon could reduce the Lewis acidity of the silicon, we suspect that this effect is counterbalanced by the acidity-enhancing electronegativity of the nitrogen. It is also difficult to rationalize how a potentially bidentate group could decrease hypervalency and, indeed, there are a number of examples of hypervalency with derivatives that contain two coordinating groups. 3 We are left, then, with the effect of conformational flexibility.
The greater flexibility of the N(CH ? ) n X group should result in a more negative AS° for coordination. The magnitude of this entropy effect can Be estimated by comparing S° for compounds such as hexane with cyclohexane, thereby simulating our system, and giving an upper limit of about 90 J/mol Κ for the difference in entropy.
Given that intermolecular coordination of organosilanes seems to occur only with strong bases and in the presence of strongly electronegative groups on silicon 4 , it would seem that ΔΗ 0 for intramolecular adduct formation is a small negative number. Coordination to silicon is therefore controlled primarily by the relatively favorable entropy change resulting from rigid systems that increase the chance of proximal nucleophilic interaction.
